


DOE/GJ/79491-936b

Responsiveness Summary for the Proposed
Plan for the Final Remedial Action
for the Groundwater Operable Unit
at the Chemical Plant Area
of the Weldon Spring Site

January 2004

U.S. Department of Energy
Weldon Spring Site Remedial Action Project
Weldon Spring, Missouri





DOE/GJ/79491-936b

Responsiveness Summary for the Proposed
Plan for the Final Remedial Action
for the Groundwater Operable Unit
at the Chemical Plant Area
of the Weldon Spring Site

January 2004

prepared by

U.S. Department of Energy
Office of Legacy Management
Weldon Spring Site Remedial Action Project
Weldon Springs, Missouri





iii

CONTENTS

1 INTRODUCTION.......................................................................................................... 1

2 STATEMENTS AND QUESTIONS EXCERPTED FROM THE
TRANSCRIPT OF THE AUGUST 13, 2003, PUBLIC MEETING ............................. 2

2.1 Statements by MDNR, MDOC, and EPA............................................................... 2
2.2  Follow-up Responses to Questions Asked at the Public Meeting ........................... 18

3 COMMENT LETTERS RECEIVED DURING THE COMMENT PERIOD............... 21

A ..................................................................................................................................... 22
B...................................................................................................................................... 29
C...................................................................................................................................... 38
D ..................................................................................................................................... 51
E...................................................................................................................................... 91
F ...................................................................................................................................... 94
G ..................................................................................................................................... 98
H ..................................................................................................................................... 106
I....................................................................................................................................... 132
J....................................................................................................................................... 140
K ..................................................................................................................................... 154
L...................................................................................................................................... 156
M..................................................................................................................................... 158



iv



1

RESPONSIVENESS SUMMARY FOR THE PROPOSED PLAN
FOR THE FINAL REMEDIAL ACTION

FOR THE GROUNDWATER OPERABLE UNIT
AT THE CHEMICAL PLANT AREA

OF THE WELDON SPRING SITE

1  INTRODUCTION

This Responsiveness Summary Report provides responses from the U.S. Department of
Energy (DOE) to comments received at the public meeting held on August 13, 2003, and to those
received during the comment period for the Proposed Plan (from August 4, 2003, to
September 3, 2003). The remainder of this report consists of two sections. Section 2 presents
statements read at the public meeting and responses to questions that were asked at the meeting
but were not answered at that time. These statements and questions were excerpted from the
transcript prepared for the public meeting and are reproduced here. The entire transcript itself is
included in the Administrative Record. Section 3 of this report presents responses to letters with
comments that were received at the public meeting and letters that were mailed by September 3,
2003. These comment letters are also reproduced in this report to facilitate review of the
responses.

To ensure that the focus of this Responsiveness Summary Report is on the Proposed Plan
for addressing the groundwater at the Chemical Plant area, responses to comments that pertain to
other operable units of the Weldon Spring site are being deferred to earlier responses provided to
similar questions that are now part of the AR for these operable units.
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2  STATEMENTS AND QUESTIONS EXCERPTED
FROM THE TRANSCRIPT OF THE

AUGUST 13, 2003, PUBLIC MEETING

Statements read by representatives of the Missouri Department of Natural Resources
(MDNR), Missouri Department of Conservation (MDC), and U.S. Environmental Protection
Agency (EPA) as shown on pages 22 to 36 of the meeting transcript were excerpted and are
reproduced here as Section 2.1. Questions asked by various members of the public that were not
answered verbally during the public meeting are summarized in Section 2.2 so that responses
could be provided.

2.1  STATEMENTS BY MDNR, MDOC, AND EPA
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2.2  FOLLOW-UP RESPONSES TO QUESTIONS ASKED AT THE PUBLIC MEETING

This section presents a list of questions that were asked by various members of the public
at the meeting held on August 13, 2003 but for which responses were deferred to this
responsiveness summary.

1. “How was it determined that Twin Island Lake was not degraded by the DOE sites, the
well there.”  (page 61 of transcript)

Response:

Sampling performed by the Department of Energy and the Missouri Department of Health and
Human Services at the Twin Island Lakes wells have indicated uranium levels less than 1 pCi/l.
Also, nitrate concentrations in these wells were less than 0.1 mg/l. Nitrate, a very mobile
contaminant, is considered a signature of contamination associated with the raffinate pits.

2. “But my biggest comment is regarding the feasibility of looking at, now that the points
are made that the groundwater flows in the upper surface areas to the Burgermeister Spring, is
let's look at the possibility of using that site to consider the feasibility of long-term remediation
at that location, using both active and passive means.”  (page 62 of transcript)

Response:

The uranium levels in both Burgermeister Spring and Lake 34, while greater than background,
do not pose a risk to the recreational users of the area or the ecological system. Levels of
uranium in both the spring and the lake have decreased over time because of the cleanup of
uranium contaminated soil at the chemical plant. Monitoring of the groundwater and springwater
over time will verify that levels continue to decrease due to attenuation of the remaining
contamination in groundwater. In one sense, Lake 34 already provides passive natural
attenuation due to the dilution effect of this large body of water. No additional attenuation
measures are warranted.

3. “Is the remedial action plan written in stone, or is it a living document that can be
amended if contingencies arise by reconvening various agencies to deal with problems?”.
(page 63 of transcript)

Response:

The remedial action plan is drafted by DOE and reviewed by the regulatory agencies. It is then
revised by DOE and reviewed again by the regulatory agencies. When it is finalized, it is
implemented. Some contingency activities will be included in the plan, but if unforeseen
circumstances arise, which pose the potential to doubt the protectiveness of the remedy, then
these circumstances will be reviewed by DOE and the regulatory agencies. If changes are
needed, the public will be involved as prescribed by CERCLA.
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4. “Could you show in your report the extent of the public lands that are surrounding this?  I
don't remember seeing it anywhere in these reports. You do show the extent of the DOE lands.”
(page 77 of transcript)

Response:

Surrounding landowners that are included within the IC area will be depicted in the figure in the
ROD before it is finalized.

5. “Are the lakes tested for any --”. (page 79 of transcript)

Response:

Busch Lakes 34, 35, and 36 are sampled semiannually for uranium.

6. “Now wouldn't it make sense since the plume of surface water contamination from
Burgermeister Spring flows directly into Lake, you know, 34, for one to expect that uranium
inundates Lake 34?  Yes or no.”  (page 80 of transcript)

Response:

Uranium levels in Lake 34 ranged from 1.0 pCi/l to 4.5 pCi/l in 2002. Spring water discharging
from Burgermeister Spring has elevated levels of uranium ranging from 8.6 pCi/l to 100 pCi/l
during 2002. This springwater flows to a tributary that enters at the top of Lake 34.

7. “Have you looked at all of the water of Busch Wildlife Area to see if, in fact, there's a
plume, albeit below background, of contamination of uranium within the waters?  That's the
point I was trying to make about the springs that are shown on the map. Your spring,
Burgermeister Spring, is showing a higher level of uranium.

But to look at the local background, you should not look at what USGS determined in
Darst Bottom.”  (page 82 and 83 of transcript)

Response:

Uranium in groundwater does migrate from the chemical plant to Burgermeister spring,
primarily through preferential flow features (paleochannels). Wells on the Busch Conservation
property between the chemical plant and the spring indicate uranium levels up to 1.8 pCi/l,
which are greater than background (0.93 pCi/l).

Background concentrations in groundwater were determined during the Remedial Investigation.
It was necessary to use existing on-site wells to estimate background levels of naturally
occurring constituents. Several wells open to the Burlington-Keokuk Limestone were identified
as potential background locations since these areas had not shown detectable nitroaromatic
compounds (a key contaminant at the training area) and were not impacted from historical source
areas. The background monitoring wells were selected on the basis of (1) completion in similar
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hydrostratigraphic unit (e.g. weathered or unweathered), (2) location outside of areas directly
affected by contamination from the chemical plant area, and (3) location upgradient or at a
distance from explosive production areas. The background level of uranium in the weathered
Burlington-Keokuk Limestone was determined to be 0.93 pCi/l.
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3  COMMENT LETTERS RECEIVED DURING THE COMMENT PERIOD

Thirteen comment letters were received during the comment period of August 4 through
September 3, 2003. Table 3.1 presents a tabulation of the parties that submitted comments
included in this section.

TABLE 3.1  Comment Letters Received during the Comment Period

Letter
Identifier Commentor Affiliation/Address
A Dr. Michael V. Garvey 208 Pitman Hill Rd.

St. Charles, MO 63304
B Kay Drey 515 West Point Ave.

University City, MO 63130
C Daniel W. McKeel, Jr., M.D. 5587-C Waterman Blvd.

St. Louis, MO 63112
D Daniel W. McKeel, Jr., M.D. 5587-C Waterman Blvd.

St. Louis, MO 63112
E Louise McKeel Village Image News

St. Louis, MO 63112
F Weldon Spring Citizens Commission 7295 Highway 94 South

St. Charles, MO 63304
G Weldon Spring Citizens Commission 7295 Highway 94 South

St. Charles, MO 63304
H Mimi R. Garstang

Missouri Dept. of Natural Resources
11 Fairgrounds Road
Rolla, MO 65401

I John D. Hoskins
Missouri Dept. of Conservation

2901 W. Truman Blvd.
Jefferson City, MO 65102

J Kay Drey 515 West Point Ave.
University City, MO 63130

K Virginia Dowden League of Chambers
10 Hobie Cat Drive
Defiance, MO 63341

L Karl Daubel 15022 Willow Lake Ct.
Chesterfield, MO 63017

M Dr. Michael V. Garvey 208 Pitman Hill Road
St. Charles, MO 63304
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A-2

A-3
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Response A-1: This commenter, as well as others that have expressed interest in being kept
informed, is on the site’s distribution list for major documents such as the Long Term
Surveillance and Maintenance Plan and the Annual Site Environmental Report. This list is
updated periodically. Up to date monitoring information, as well as historical documents, are
available on the internet at www.gjo.doe.gov/programs/ltsm.

Response A-2: The uranium levels in both Burgermeister Spring and Lake 34, while greater than
background, do not pose a risk to the recreational users of the area or the ecological system.
Since there is no risk, removal of the uranium from the water can not justified. Levels of uranium
in both the spring and the lake have decreased over time because of the cleanup of uranium
contaminated soil at the chemical plant. Monitoring of the groundwater and springwater over
time will verify that levels continue to decrease due to attenuation of the remaining
contamination in groundwater.

Response A-3: In accordance with applicable regulations, the groundwater monitoring wells that
have been installed to monitoring for impact from the disposal cell are screened in the uppermost
aquifer (i.e. Burlington-Keokuk Limestone). The screened intervals were selected based on
borehole tests designed to identify the zones where the most rapid groundwater movement may
occur (i.e., zones of highest hydraulic conductivity). More information regarding the cell
monitoring program can be found in the LTS&MP.
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A-3
cont.

A-4

A-5

A-6
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Response A-4: Institutional controls will be implemented to prevent groundwater usage for any
purpose. The boundary where the institutional control(s) will be implemented will be the
property boundary of the chemical plant plus any area outside the property boundary where the
MCL is exceeded for any of the contaminants of concern and also within a buffer established
around the boundary where contaminant concentrations exceed the applicable MCL. This buffer
will delineate an area where groundwater extraction cannot be performed, not because of
groundwater quality, but because of the possibility of intercepting the groundwater plume in the
area of influence of a well.

The buffer will extend 1,000 ft. from the edge of the contaminant plumes as delineated on
Figure 4 of the Proposed Plan. This distance is based on data from two groundwater studies
performed at the site during 1998 and 2001. The area of hydraulic capture around a hypothetical
well was estimated to be 600 to 1,000 ft. This is based on information from MW-3028 and is
considered to be conservative since it is located in a more transmissive portion of the aquifer.

The results of MDNR-DGLS investigations indicate that a subsurface conduit is present between
the unnamed tributary of Schote Creek and Burgermeister Spring. Overland flow from the
northwestern portion of the chemical plant is lost in a losing reach of an unnamed tributary of
Schote Creek about 1,000 ft northwest of Ash Pond. The travel time to Burgermeister Spring,
which is located approximately 6,500 ft away, was estimated to be 48 to 72 hours, depending on
previous rainfall. Dye tracing of two angled borings and one monitoring well, which were
selected for high hydraulic conductivity, was performed during the remedial investigation. Three
springs in the 6300 drainage were monitored for resurgence of the dye; however, the dye was
only detected in Burgermeister Spring. Dye was initially detected in Burgermeister Spring 2 to
7 days after injection.

Institutional controls will be implemented to prevent groundwater usage within the preferential
flow path for any purpose. The boundary where the institutional control(s) will be implemented
will extend 1,000 ft around the known area of groundwater impact (where the MCL is exceeded
for any of the contaminants of concern) along a straight line to Burgermeister Spring.

Sampling performed by the Missouri Department of Health and the DOE at the Twin Island
Lakes wells have indicated uranium levels less than 1 pCi/l and nitrate concentrations less than
0.1 mg/l. These levels are below their respective MCLs.

Three springs in the Burgermeister Spring Branch (SP-6301, SP-6303, and SP-6306) and two
springs in the Southeast Drainage (SP-5303 and SP-5304) are routinely monitored by the DOE.
Fifteen springs (inclusive of the 5 previously mentioned) were characterized during the remedial
investigation performed in 1995. Uranium levels were similar to background for the weathered
Burlington-Keokuk Limestone (0.93 pCi/l) in all the springs except for Burgermeister Spring,
SP-6303, and the Southeast Drainage Springs.

Background data for the weathered Burlington-Keokuk Limestone was used as background
comparisons for the springs. Because springs represent locations of groundwater discharge to the
surface, the groundwater data collected from the background groundwater monitoring wells
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(Response A-4 cont.)

completed in the weathered zone of the Burlington-Keokuk Limestone were selected to present
background spring data.

Due to confidentiality issues, inquiries should be directed to the Missouri Department of Heath
and Senior Services for data from their monitoring program.

Response A-5: DOE does not recommend warning signage as a component of this remedy. As
indicated in the Proposed Plan and previous risk assessments, a recreational user of spring water
on Conservation property would not be subject to an additional unacceptable risk due to site
contaminants. Likewise, consumption of fish from the Busch Lakes does not pose an
unacceptable risk as determined from uptake studies and risk assessments conducted under the
worst case exposure conditions. Therefore warning signs or catch-and-release policies are not
warranted due to site contaminants. The Missouri Department of Conservation, in consultation
with the Missouri Department of Health and Senior Services, assesses fish contaminant uptake
throughout the State and determines when and how to issue specific warnings about specific
risks.

Response A-6: Changes in the MCL (increase or decrease) are evaluated under the 5-Year
Review process. An evaluation of the protectiveness of the remedy in light of any change to the
applicable regulations is required under CERCLA during each review.

The estimation of the timeframe for each contaminant to attenuate to the applicable MCL is
presented in the supporting evaluation document. Dissolved contaminants in the groundwater
beneath the Chemical Plant area would primarily move in the direction of natural groundwater
flow and be reduced though dilution by recharge from precipitation and dispersion in the
groundwater. Timeframe estimates were made by determining the number of volumes of
impacted water that would have to flush through the system in order to reduce to the applicable
MCL.
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B-1

B-2
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Response B-1:  The attenuation of uranium is based on its concentration, not on radioactive
decay. Desorption of uranium from the aquifer materials is expected and was taken into account
in the estimations of the attenuation timeframes.

Response B-2:  The DOE believes it has been forthright in explaining the extent of groundwater
contamination at the site and has demonstrated that there will be no impact to downstream water
consumers. The toxicity of radionuclides present at the Weldon Spring site is well known, as
demonstrated by the development of maximum permissible concentrations (MPCs) in air and
water. That is, various scientific organizations including the International Atomic Energy
Agency have studied the toxic effects of radionuclides and identified protective concentrations
for workers and members of the general public under various exposure conditions. The
radionuclides at the Weldon Spring site are naturally occurring and are present in low
concentrations in soil, surface water, and groundwater throughout the country, including at
locations downstream of the Weldon Spring site. The incremental contribution of radionuclides
from the Weldon Spring site at locations occupied by downstream water consumers will be
immeasurably small and not constitute a health concern under any foreseeable situation.
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B-3

B-4

B-5
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Response B-3: Natural attenuation is a process relied upon not only at sites with volatile organic
compound contamination, but also at sites with metals, such as uranium, and other
contamination.  The timeframe for uranium to decrease to the MCL has been estimated to be less
than 100 years.  It is feasible for the monitoring tools to last the estimated timeframe if properly
maintained.  Also see response to comment B-1.

Response B-4: Should an alternative to MNA be needed, it will be implemented in accordance
with the CERCLA process for post-ROD changes. If the remedy requires immediate action, a
time-critical removal will be conducted in accordance with CERCLA. Alternatives to MNA will
be reevaluated and will include ICO as well as other treatment or containment technologies that
may be available in the future.

Response B-5:  Comment noted.
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TABLE 3.2 is a tabulation of other materials submitted by
Kay Drey at the public meeting.

TABLE 3.2  Submittals from Kay Drey

Item
New York Times Article, March 23, 1998
Letter to Ms. Pamela Thompson, February 28, 2001
Letter to Mr. Larry Erickson, February 7, 2001
Letter to Mr. Stephen McCracken, August 15, 2000
Letter to Mr. Steve McCracken, June 30, 2000
Letter to Mr. Robert Geller, November 16, 1999
Question regarding Conquista Project
Letter to Mr. Stephen H. McCracken, September 1, 1999
Letter to Mr. Stephen H. McCracken, May 27, 1999
Amer. Industrial Hygiene Assoc. Journal Article, May-June 1965
International Atomic Energy Agency Radionuclide Table

B-6
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Response B-6:  Previous letters to MDNR and DOE with accompanying literature and news
media exerpts have been previously addressed and are included again here since they were
resubmitted during the public comment period. These materials will also be available in the
Administrative Record for the GWOU.
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C-1
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Response C-1:  Cost containment was not a factor in selecting Alternative 3. This alternative is
the most costly of the three presented. Active remedial actions were determined to be technically
ineffective and therefore a cost could not be assigned. A comparison to Fort Lewis is discussed
in the response to comment C-4. DOE does not believe MDNR’s oversight role to be
compromised.
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C-2

C-4

C-3

C-5

C-6
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Response C-2: As defined in A Guide for Preparing Superfund Proposed Plans, Records of
Decision, and Other Remedy Selection Decision Documents (OSWER 9200.1-23P), the
Proposed Plan is a document used to facilitate public involvement in the remedy selection
process. The document presents the preliminary recommendation (preferred alternative)
concerning how best to address contamination at the site, alternatives that were evaluated, and
explains the reasons the preferred alternative has been recommended. The Proposed Plan is a
concise, easy-to-read synopsis of the proposed action and is supported by the RI/FS package that
has been prepared for the GWOU and made available to the public for review along with the
Proposed Plan. This practice is consistent with that observed for previous Proposed Plans issued
for review by DOE. It is a communications tool required under CERCLA as a means of
informing the general public about the alternatives considered and the preferred remedy.

The Proposed Plan does not present the complete design for the preferred alternative, but rather
summarizes the overall strategy for remediating the site.  The remedial action objectives describe
what the proposed site cleanup is expected to accomplish. After the Record of Decision, the
remedial design will be finalized and documented in the Remedial Design Work Plan for the site
groundwater operable unit.

Response C-3: Public participation associated with the Proposed Plan is required under
CERCLA. The Proposed Plan, as well as all the supporting documents (i.e., RI/FS package), was
made available for public review and comment.

Response C-4: On the basis of current knowledge of the nature and extent of groundwater
contamination at the chemical plant, the following general in-situ response actions that could be
implemented to help reduce exposure to the contaminants or to reduce or remove elevated
contaminant concentrations were evaluated in the Feasibility Study (July 1997).

•  Containment
� Immobilization via precipitation or adsorption/absorption
� Hydraulic containment
� Barrier walls

•  Treatment
� Bioremediation
� Electrokinetics
� Reactive chemical wall
� Phytoremediation
� Natural process
� Air stripping
� Chemical oxidation

While the site at Fort Lewis, Washington may have TCE contamination similar to that at the
Weldon Spring Chemical Plant, there are many differences between the sites that support why
the active methods could be applied at Fort Lewis and not here. Innovative technologies being
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(Response C-4 cont.)

tried at Fort Lewis include phytoremediation, enhanced biodegradation, and in-situ reductive
manipulation. Each of these methods was evaluated for the Weldon Spring site during the
Feasibility Study process.

The water table at the chemical plant is located approximately 25 to 35 feet below the ground
surface and within the bedrock. At Fort Lewis, the depth to the groundwater ranges from 4 to 12
feet below the ground surface. The application of phytoremediation for removing TCE,
nitroaromatic compounds, nitrate, and uranium is promising; however, the depth of the
groundwater at the chemical plant precludes its use as a remedial alternative.

The uranium levels in both Burgermeister Spring and Lake 34, while greater than background,
do not pose a risk to the recreational users of the area or the ecological system. Since there is no
risk, use of Lake 34 for removal of the uranium from the water using phytoremediation can not
justified. Levels of uranium in both the spring and the lake have decreased over time because of
the cleanup of uranium contaminated soil at the chemical plant. Monitoring of the groundwater
and springwater over time will verify that levels continue to decrease due to attenuation of the
remaining contamination in groundwater.

At Fort Lewis, it has been concluded that some biodegradation of TCE is occurring since the
chemistry of the aquifer at Fort Lewis is somewhat suited for biological activity to occur. At the
chemical plant, no degradation of TCE is occurring through biological activity and the chemistry
of the shallow aquifer is not suited for biological activity. Dissolved oxygen concentrations are
high across the chemical plant site; therefore anaerobic conditions are not present. Also, organic
carbon, necessary for biodegradation, is not abundant in the shallow aquifer at the chemical
plant. Biodegradation of nitroaromatic compounds has been extensively studied; however, in situ
treatment is not recommended because of the potential mobility of more toxic intermediate
compounds.

The third innovative technology under evaluation at Fort Lewis is in situ reductive manipulation
through the use of a permeable reactive barrier that would result in the transformation of TCE
into ultimately more benign products. Materials are injected through wells into the aquifer in the
path of the TCE plume. Injected into the aquifer sediments, the reagent reduces oxidized iron
(Fe 3+), which is naturally present in the sediments at Fort Lewis, to Fe 2+. When TCE impacted
groundwater flows through the barrier, the Fe 2+ reduces the TCE to ethylenes and chloride salts.
A successful barrier must intercept the contaminated groundwater and not let TCE escape around
it and flow through the barrier must be slow enough for the reactive iron to reduce it. At the
chemical plant, the discrete flow paths are difficult to pinpoint and flow rates are generally rapid
once groundwater enters the discrete flow paths.

Cost containment was not a factor in selecting Alternative 3. This alternative is the most costly
of the three presented. Active remedial actions were determined to be technically ineffective and
therefore a cost could not be assigned. Cost for the recent pump-and-treat and ICO efforts
exceeded $5 million dollars.
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Response C-5: See response to Comment C-4.

One hundred years is generally considered acceptable to EPA for a MNA remedy, especially as
compared to the timeframes for more active remedies. In the case of the chemical plant site,
more active remedies would be so inefficient that they could not impact (shorten) the overall
cleanup timeframes.
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C-7

C-8

C-6
cont.

C-9

C-10
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Response C-6: The comment refers to work performed at the Weldon Spring Quarry that is not
part of the Chemical Plant Groundwater Operable Unit. In addition to this administrative
distinction, the groundwater at the quarry is in an entirely different hydrogeologic setting that is
not suitable for comparison with the setting at the chemical plant.

Response C-7: The pilot-phase ICO was performed to evaluate the effectiveness of the ICO
process under actual field conditions and to assess the feasibility of implementing a full-scale
system. The pilot-phase consisted of testing this process at two locations, representing the upper
and lower limits of the hydraulic conditions in the bedrock aquifer within the area of higher TCE
concentrations. The development of a full-scale design was not possible at the outset of the
project because of uncertainties associated with the hydrogeology of the site that influence
design elements, such as the actual spacing of the injection wells, the zone of influence of these
wells, and the amount of oxidants to be injected to reduce the TCE level.

It was envisioned in the interim Record of Decision that two sets of wells and two injections
would achieve the MCL of 5 µg/l in the area of TCE impact. These specifications were based on
the current knowledge about the innovative nature of the ICO process at that time. Preliminary
remedial designs based on the results of the pilot-phase work indicate that at least 40 wells and
an unknown number of injections would be needed to remediate the entire area where TCE
exceeded the MCL. The area of TCE impact was determined to be larger than originally
established at the time of the interim Record of Decision.

Response C-8: See response to Comment C-4.

Response C-9: Groundwater contamination beneath the Katy Trail near the Weldon Spring
Quarry was addressed under the Record of Decision for the Quarry Residuals Operable Unit,
which was completed in 1998.

The U.S. Army Corps of Engineers is addressing groundwater contamination at the Weldon
Spring Ordnance Works and Training Areas under a separate action. During the remedial
investigation and feasibility study stages, both the Corps of Engineers and Department of Energy
performed work jointly.

Response C-10: See response to comment G-3. The need for monitoring is to determine if the
remedy remains protective. The need for institutional controls is to prevent any future residential
use of the groundwater.

The concept of the health index already incorporates a substantial margin of safety that the
commenter does not acknowledge. To explain the hazard index it is necessary to start with the
hazard quotient. The hazard quotient equation is the following:

DoseReference

IntakeDailyEstimated
ientHazardQuot =
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C-10
cont.

C-12

C-11
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(Response C-10 cont.)

In other words, the hazard quotient is the estimated daily intake (or exposure) for a reasonably
maximally exposed individual divided by a reference intake level (or “reference dose”) that
would cause no adverse effects. Reference doses are chemical-specific values developed by the
U.S. EPA that incorporate uncertainty factors of from 10 to 1000 to protect for different
considerations such as individuals with greater-than-average sensitivity to the toxic effects of a
given chemical. In addition to the large margins of safety incorporated into the reference dose
values, the standard risk assessment process used to estimate the hazard quotients for the Weldon
Spring site also intentionally somewhat overestimated the daily intakes of the chemicals of
concern. This also adds a margin of safety to the hazard quotients.

The health index for several chemicals that exert toxicity to the same organ system is defined as
the sum of the individual hazard quotients for each chemical. A hazard index value of less than 1
generally indicates that the reasonably maximally exposed person is unlikely to develop adverse
health effects from exposure to the chemicals included in the evaluation.

The commenter did make some valid points about the possibility of other background exposures
already adversely affecting the health of exposed individuals. However, to the extent possible,
these considerations are taken into account in the hazard index calculations. For example, some
contaminants (e.g., metals) are present in uncontaminated soils at low levels. The background
concentrations of these metals in soils are included in the estimated daily intake from soils, so
that those exposures are included in the estimated hazard index. Also, the EPA reference doses
account for increased susceptibility to toxicity of sensitive members of the general population,
which would include those whose health is somewhat impaired. However, in the final analysis,
some highly sensitive members of the general public (called “hypersensitive” individuals) might
not be protected from adverse toxic effects if exposed at the estimated level. As stated earlier, the
technique of overestimating the likely exposure levels is used as a further conservative measure,
adding protection for hypersensitive individuals.

The issue of recycled uranium has been previously addressed in comments and responses on the
Long Term Surveillance and Maintenance Plan.

Response C-11: The discussion presented in the Draft Proposed Plan was based on data
collected by the DHSS through 2001. The remainder of the data (2002 data) was requested from
DHSS for inclusion in the final version of the Proposed Plan. The 2002 data simply provided
additional documentation that the groundwater quality in the wells sampled showed no impact
from the site.

Response C-12: The toxicity associated with each of the COCs identified for groundwater at the
Chemical Plant is discussed in the Baseline Risk Assessment Report (issued in 1997) that have
been prepared to support the Proposed Plan. This report along with other relevant supporting
documentation can be found in the Administrative Record for the Groundwater Operable Unit
(GWOU). The selected remedy presented in the final record of decision (ROD) for the GWOU
includes additional fish sampling.



50



51



52

D-1
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Response D-1: See responses to comments C-1 through C-12.
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D-1
cont.
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D-1
cont.
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D-1
cont.

D-2

D-3

D-4

D-5

D-6

D-7

D-8

D-9
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Response D-2: Public participation associated with the Proposed Plan is required under
CERCLA. The Proposed Plan, as well as all the supporting documents, was made available for
public review and comment in both a public forum and by written submission. Preparation of a
“Responsiveness Summary” that responds to pertinent public comments, criticisms, and new
relevant information submitted during the public comment period is required. The
“Responsiveness Summary” is a part of the Record of Decision.

Response D-3: The two “dumps” mentioned in the text are the “north dump” and the “south
dump” located in the former Ash Pond Area. The Quarry is not included in this operable unit. It
was addressed under two separate operable units – Quarry Bulk Waste Operable Unit and the
Quarry Residuals Operable Unit.

Response D-4: Commented noted. We will identify Lake 36 in future use of this particular
figure.

Response D-5: The water quality in SP-6301 and SP-6303 have always shown differences in
contaminant profile due to the contributions from differing portions of both the chemical plant
and the neighboring training area.

Response D-6: The locations being referred to in this paragraph are the groundwater monitoring
wells located along the northern boundary of the chemical plant, but south of State Route D.
Nitrate concentrations in the springs in the Southeast Drainage do not exceed the MCL.

Response D-7: These discussions were presented in the Baseline Risk Assessment Report that
supports the PP.

Response D-8: The zones of core loss, which can be up to 5 feet in length, are generally clay
filled, therefore limited groundwater movement occurs in these zones. Yes, fractures that depict
karst characteristics can be either vertical or horizontal; however, at the chemical plant the ratio
of horizontal fractures to vertical fractures is 20 to 1. The occurrence of fractures, both horizontal
and vertical, also decreases with depth.

Response D-9: A full discussion regarding the communication between the three regional
bedrock aquifers is provided in the Remedial Investigation for the Groundwater Operable Unit.
See also response to D-17.
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Response D-10: Comment noted. The suggestion will be incorporated into future documents.

Response D-11: See response to Comment D-5. Sampling events for the two springs are
typically within a close timeframe of each other.

Response D-12: Historically, contaminated groundwater originating from the Raffinate Pit 1 and
2 area migrated toward the Southeast Drainage and discharged at the springs. The impacted
springwater in this drainage is the result of desorption and dissolution of residual contamination
in the fractures of the losing portions of the drainage. The majority of the contamination in this
drainage was sourced by overflow from the raffinate pits into the process sewer system, which
discharged into the Southeast Drainage. Concentrations of the COCs in monitoring well MW-
4026, located at the bottom of the drainage, indicate that groundwater is not presently impacted.

Response D-13: The text discusses that groundwater contamination is present primarily in the
weathered portion of the Burlington-Keokuk Limestone. The depth of the weathered unit ranges
from 30 ft to 65 ft below the ground surface in the area of groundwater impact. The depth to the
top of the weathered unit ranges from approximately 50 to 75 ft below the groundwater surface.
A three-dimensional depiction is not necessary to understand the extent of groundwater impact at
the site.
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Response D-14: See Response to Comment C-4.

Response D-15: A three-dimensional depiction is not necessary to understand the extent of
groundwater impact at the site. The vertical and horizontal extent of contamination for the
groundwater COCs at the chemical plant site was fully examined in the remedial investigation.
Impact above background has been identified in the upper part of the unweathered unit. The
significant amount of contamination is limited to the upper, weathered portion of the Burlington-
Keokuk Limestone. Also, see response to Comment D-13.

Response D-16: Exact determination of the flow rate using the weir is not necessary to establish
if baseflow or high flow conditions exist. The sensitivity of Burgermeister Spring is related to
high flow (primarily precipitation induced) and baseflow conditions, not on minor changes in
flow rate (i.e., gallons per minute). Repair of the weir by DOE for this program is not warranted.

Response D-17: A full discussion regarding the relationship between the three regional bedrock
aquifers is presented in the Remedial Investigation for the Groundwater Operable Unit.

The principal aquifer systems identified in the Weldon Spring area are the alluvial aquifer and
the three bedrock aquifers: shallow, middle, and deep. The three regional bedrock aquifers are
separated by thick sequences of bedrock that form confining units. The shallow aquifer is
composed of saturated overburden, the Burlington-Keokuk Limestone, and the Fern Glen
Formation. The shallow bedrock aquifer is separated from the middle bedrock aquifer
(Kimmswick Limestone) by 70 to 135 ft of fine-grained limestone, shaley sandstone, and shale,
which forms a leaky confining unit over the middle bedrock aquifer. Beneath the middle aquifer
are 210 to 295 ft of shales and fine-grained limestone that forms a confining unit over the deep
aquifer (St. Peter Sandstone to Potosi dolomite). At the chemical plant, which is located near the
groundwater divide, water levels indicate downward gradients and therefore recharge through the
bedrock units. Near Burgermeister Spring, the major discharge point for groundwater from the
chemical plant, water levels indicate that the shallow and middle bedrock aquifers discharge to
Dardenne Creek in this area. The water levels in the deep bedrock aquifer is significantly lower
that that of the shallow and middle aquifer and indicates a limited hydrogeologic connection
between the deep and upper aquifers. The alluvial aquifer adjacent to the quarry is recharged by
the Missouri River and discharge from the Plattin Limestone.

To address the concern about the potential for contaminated water to enter the deep aquifer from
directly beneath the chemical plant area, the USGS completed a modeling study to quantitatively
assess the groundwater flow system in St. Charles County. A regional three-dimensional
groundwater flow model was developed to describe groundwater flow between the shallow,
middle, and deep aquifers in the county. The study encompassed 280 square miles, which
included most of St. Charles County. The results of the steady state model simulation indicate
that 21% of the groundwater flow out of the shallow aquifer beneath the chemical plant area has
the potential to enter the middle aquifer. Approximately 80% of the groundwater flow out the
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(Response D-17 cont.)

middle aquifer in the same area have the potential to infiltrate into the deep aquifer. The quantity
of water infiltrating from the shallow aquifer to the deep aquifer is small, and the time required
for water to travel this distance is measured in hundreds of years.

Additionally, a water balance analysis of the Burgermeister Spring drainage was performed to
evaluate the interaction of the surface water and groundwater systems. A USGS study indicated
that about 25% of the total precipitation falling in the Burgermeister Spring drainage leaves as
surface water runoff. Using data from this water balance study, information about the
groundwater system can be made. On the basis of the three-dimensional groundwater model
developed by USGS, 75% of the inflow to the shallow aquifer in the immediate vicinity of the
chemical plant area is derived from precipitation. The average total recharge to the shallow
aquifer (vertical infiltration and lateral inflow) is about 3.3 in/yr. using the USGS estimate of
2.5 in./yr. for maximum net recharge to the shallow aquifer from precipitation. The vertical
recharge to the middle aquifer is 0.7 in./yr. The average total recharge to the middle aquifer
(vertical infiltration and lateral inflow) is about 0.75 in./yr. The vertical recharge to the deep
aquifer is about 0.6 in./yr.

This analysis likely overestimates the amount of deep infiltration derived from precipitation at
the chemical plant area, because the losses from the shallow aquifer to the conduit that
discharges at Burgermeister Spring. Comparison of the total flow from Burgermeister Spring to
the recharge volume to the aquifer from infiltration of precipitation on the chemical plant and
drainage area for Burgermeister spring indicates that the discharge volume accounts for 80% of
the surface infiltration. If 80% of the infiltration were lost to Burgermeister Spring, the net
recharge to the shallow aquifer would be 0.5 in./yr. If it were assumed that the remainder of the
USGS model behaves as before, the amount of recharge to the deep aquifer would be 0.1 in./yr.,
which accounts for less than 1% of the total precipitation on the Burgermeister Spring drainage
areas.

As part of the Remedial Investigation, subsurface dye tracing was conducted to determine
whether a subsurface hydraulic connection could be detected between Burgermeister Spring and
the chemical plant. Three springs in the Burgermeister Spring drainage were monitored for
resurgence of injected dye. The data at the springs were collected at close time intervals, along
with precipitation data, in an effort to gain further insight into the flow characteristics of the
aquifer. Two of the injections showed positive results. Dye was initially detected within 2 to
7 days after injection. The study also indicated that increases in dye intensity coincided with
precipitation events, as did the discharge rate at Burgermeister Spring. The results of this study
also support the rapid horizontal transport of groundwater in the shallow aquifer once it enters
the conduit features.

Response D-18: Although this map shows all the springs, creeks, and drainages in the Weldon
Spring area, only those that are to be monitored for the GWOU have been labeled. No changes to
this figure are necessary. Lakes 34, 35, and 36 will be labeled for future uses of this particular
figure.
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Response D-19: See response to Comment D-12.

Response D-20: Dardenne Creek and Schote Creek are sampled on a semiannual frequency for
uranium. Uranium values in these two creeks range between less than the detection limit
(0.68 pCi/l) to 3 pCi/l. However, it should be noted that surface water drainages were impacted
more by runoff from the Chemical Plant area than from groundwater discharges. Impacted
groundwater discharging from Burgermeister Spring discharges into a drainage for Lake 34.
Uranium values range from 2.7 pCi/l to 6.7 pCi/l in Lake 34.

Response D-21: The Weldon Spring Heights and the Missouri Research Park were not on the
NPL.

The monitoring of the potable water supply at Weldon Spring Heights is part of the program
performed by the Missouri Department of Health and Senior Services. The Department of
Energy has no connection with this monitoring program. This well is not located along the
groundwater flow path from the chemical plant site and groundwater is produced from the deep
aquifer, which is not the aquifer of concern for this operable unit.

Response D-22: The two residences on the MDC property are located along State Highway D.
Neither of these two residences obtains water from a well, as stated in the text in Section 2.2.4.
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Response D-23: The well located in the Missouri Research Park is used for irrigation, as stated
in the text. This well is not located along the groundwater flow path from the chemical plant site
and groundwater is produced from the deep aquifer, which is not the aquifer of concern for this
operable unit. The Department of Energy has not sampled this well.

Response D-24: Operations or groundwater from the chemical plant has not impacted the two
drainages adjacent to the Southeast Drainage. This determination was presented in the Remedial
Investigation for the Groundwater Operable Unit (1997).

Response D-25: The soil contamination in the Southeast Drainage addressed via the
“Engineering Evaluation/Cost Analysis for the Proposed Removal Action at the Southeast
Drainage near the Weldon Spring Site, Weldon Spring, Missouri” report issued in 1996. The
impacted springs will be monitored under the Groundwater Operable Unit as discussed in the
Supporting Evaluation.

Response D-26: The correspondence with the DHSS and the evaluation of their data by DOE
will be in the Administrative Record for this operable unit. However, due to confidentiality
issues, inquiries should be directed to the Missouri Department of Heath and Senior Services for
data from their monitoring program.

Response D-27: The discussion on page 19 presents a summary of the program performed by
the Missouri Department of Health and Senior Services. The Department of Energy has no
involvement in this monitoring program. Data from this program can be requested from the
Missouri Department of Health and Senior Services.
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Response D-28: The discussion regarding the particular toxicities of the COCs evaluated for the
risk assessment is presented in the Baseline Risk Assessment Report for the GWOU. A brief
summary of this particular discussion has been included in the final ROD for the GWOU.

Response D-29: The comment is related to another Operable Unit (the Quarry Residuals
Operable Unit in this case), which is not the subject of the Proposed Plan and this responsiveness
summary. The DOE has prepared Administrative Records (ARs) for the other Operable Units
that have already been completed for the site. These ARs contain relevant information about
these Operable Units.

Response D-30: The comment is related to another Operable Unit (the Quarry Residuals
Operable Unit in this case), which is not the subject of the Proposed Plan and this responsiveness
summary. The DOE has prepared Administrative Records (ARs) for the other Operable Units
that have already been completed for the site. These ARs contain relevant information about
these Operable Units.
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Response D-31: The applicable or relevant and appropriate requirements (ARARs) and
risk-based concentrations (RBCs) given in Section 2.2.6 were limited to those pertinent to the
groundwater contaminants of concern (COCs) identified in Section 2.1.1. The only radioactive
COC in groundwater is uranium, and the maximum contaminant level (MCL) of 30 µg/L
(converted to 20 pCi/L for the isotopic ratios of uranium identified for the site) is included in
Section 2.2.6. The gross alpha MCL of 15 pCi/L (in 40 CFR 141.15) and the gross beta
monitoring limit of 50 pCi/L (in 40 CFR 141.26) were used as screening criteria to determine
possible contamination in groundwater and springs in the vicinity of the site. These values have
been used in the past as appropriate points of reference and this practice will continue in the
future. However, it is not appropriate to include these values here (which are limited to
chemical-specific ARARs), as gross alpha and gross beta have not been identified as specific
COCs in groundwater at the site.

Response D-32:  Comment noted.

Response D-33: The comment is related to another Operable Unit (the Quarry Residuals
Operable Unit in this case), which is not the subject of the Proposed Plan and this responsiveness
summary. The DOE has prepared Administrative Records (ARs) for the other Operable units that
have already been completed for the site. These ARs contain relevant information about these
Operable Units.

Response D-34: Groundwater contamination at the Weldon Spring Quarry was addressed under
the Record of Decision for the Quarry Residuals Operable Unit, which was completed in 1998.

The U.S. Army Corps of Engineers is addressing groundwater contamination at the Weldon
Spring Ordnance Works and Training Areas under a separate action. During the remedial
investigation and feasibility study stages, both the Corps of Engineers and Department of Energy
performed work jointly at the chemical plant site, the training area, and the Busch Conservation
Area.

Response D-35: The Department of Energy recognizes that the additional groundwater field
studies to evaluate groundwater extraction methods at the chemical plant site were performed at
the insistence of the Missouri Department of Natural Resources and the public based on
comments expressing concern that the initial proposal included active treatment for TCE only
and not for all COC’s. DOE decided to postpone the final groundwater decision until further
field studies could be conducted to re-examine the effectiveness and practicality of active
remediation of the other COC’s. Consequently, an interim Record of Decision (IROD) was
signed in September 2000 to address TCE contaminated groundwater using an in situ chemical
oxidation process.

The quarry interceptor trench study was performed to support the decision to perform long-term
monitoring of groundwater, as outlined in the Record of Decision for the Quarry Residuals
Operable Unit, which was signed in 1998.
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Response D-36:  See response to comment C-1. This response and all others will be made
available to the public at the time the final ROD is signed and issued. No further public comment
periods are associated with this decision.

Response D-37: Public participation associated with the Proposed Plan is required under
CERCLA. The Proposed Plan, as well as all the supporting documents, was made available for
public review and comment for 30 days. A public meeting was held at the site during the
beginning of the public comment period, as required. CERCLA requires that the public be
provided with a reasonable opportunity to submit written and oral comments on the Proposed
Plan. Throughout the life of the project, DOE has been extremely open to sharing information
and responding to comments. The decision-making process on chemical plant groundwater has
included the issuance and availability of numerous documents and several public meetings.
See also response to C-4.

Response D-38:  The comment assumes that warning signs are necessary to make institutional
controls effective. DOE disagrees. The comment also inaccurately summarizes DOE’s position
on warning signs. DOE has not ignored the public’s right to know. The Interpretive Center is the
most recent example of DOE’s commitment to communication, but our track record also
includes responses to individuals; grants to several local organizations; and the availability of
documents and data at the site, at the local library, and on the internet. See response to
Comment G-3.

Response D-39: Chapter 3 of the Supporting Evaluation provides an estimation of the projected
timeframes for natural attenuation of each COC to levels less than the appropriate MCL. Trends
in concentration of each COC in groundwater and the springs were presented in Section 2 of the
Supporting Evaluation. Data from the springs cannot be used directly to determine the
timeframes for concentrations to decrease to levels less than the MCL because these springs are
or were impacted by not only a groundwater component, but also a surface water runoff
component. This component cannot be modeled in the same fashion as the groundwater
component. See also the responses to Comments B-1 and J-8.

The commentor has mistakenly assumed that the natural mechanisms present at the Weldon
Spring Quarry are present at the Chemical Plant. Uranium is attenuated at the quarry through
precipitation and adsorption. Geochemical conditions at the quarry result in the precipitation of
dissolved uranium in groundwater that results in uranium levels indistinguishable from
background in groundwater south of the slough. Adsorption of uranium onto the alluvial clays
north of the slough also limits the extent of uranium in groundwater. The geochemical conditions
present at the quarry are not present at the chemical plant. Sorption of uranium onto the aquifer
materials does occur to some extent. Desorption of uranium was accounted for in the attenuation
timeframe estimates.
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Response D-40:  The term “reasonable timeframe” derives from EPA guidance and is a measure
for the selection of Monitored Natural Attenuation over Alternative 2. Also see response to
Comment C-4.

Response D-41:  MDNR’s final position on this remedy will be provided to DOE and captured
in the Declaration Statement of the Record of Decision. See also the response to comment H-1.

Response D-42:  See response to comment G-3.
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Response D-43:  See response to comment D-38.

Response D-44:  Test data regarding the pumping wells in the County wellfield near the DOE
Quarry is not relevant to a decision on the Groundwater Operable Unit at the Chemical Plant
Area. The Quarry groundwater was addressed in the Quarry Residuals Operable Unit Record of
Decision (Sep 1998).

Response D-45: The correspondence with MDC and the correspondence with the DHSS and the
DOE’s evaluation of their data will be included in the Administrative Record for this operable
unit. However, due to confidentiality issues, inquiries should be directed to the Missouri
Department of Health and Senior Services for data from their monitoring program.
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Response D-46: The comment is related to another Operable Unit (the Quarry Residuals
Operable Unit in this case), which is not the subject of the Proposed Plan and this responsiveness
summary. The DOE has prepared Administrative Records (ARs) for the other Operable units that
have already been completed for the site. These ARs contain relevant information about these
Operable Units.
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Response D-47: The comment is related to another Operable Unit (the Quarry Residuals
Operable Unit in this case), which is not the subject of the Proposed Plan and this responsiveness
summary. The DOE has prepared Administrative Records (ARs) for the other Operable units that
have already been completed for the site. These ARs contain relevant information about these
Operable Units.
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Response D-48: EPA considers relevant uranium toxicity studies in the development of MCL.
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Response E-1: Active remediation alternatives were investigated and two were field tested.
None have been identified that would be effective in reducing the time frames that will be
required for the groundwater contamination to naturally attenuate.
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Response F-1: DOE will consider all comments received that are relevant to the GWOU.

Response F-2: DOE appreciates the Commission’s position that DOE and MDNR must continue
to work cooperatively together. DOE is currently negotiating with both EPA and MDNR
regarding a post-closure agreement that will better define the roles of the agencies. The
Commission should realize that there will be subject matters upon which the DOE and MDNR
may not be able to reach agreement, but DOE is committed to continuing the dialog and debate
in the hope of finding common ground on as much as possible.
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Response G-1: DOE appreciates the Commission’s support for the Proposed Plan. The
Commission should realize, however, that if the selected remedy remains protective there is no
requirement to evaluate new technologies during the Five-Year Review process. If a new
technology emerged that was clearly more cost effective than MNA, DOE would examine it.
Should an alternative to MNA be needed, it will be implemented in accordance with the
CERCLA process for post-ROD changes. If the remedy requires immediate action, a time-
critical removal will be conducted in accordance with CERCLA. Alternatives to MNA will be
reevaluated and will include ICO as well as other treatment or containment technologies that
may be available in the future. DOE also reminds the Commission that the Proposed Plan is final
and will not be revised or reissued. All relevant comments were considered in selecting the
remedy presented in the ROD.
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Response G-2: See response to comment F-2. The agreement currently under discussion would
not obligate MDNR to provide oversight. It would provide that opportunity in a well defined and
structured format. If MDNR failed to provide oversight and review of documents, no recourse
would be available to DOE or EPA.

Response G-3: DOE has considered this issue in depth. Our position has always been that
warning signs are not necessary. The Commission is requesting informational signs that address
residual contamination. DOE has facilitated discussion of signage (historical markers) with an ad
hoc committee and is prepared to address this matter in that forum. We hope that the outcome
will satisfy this comment.

In reevaluating its position, DOE sought a comparison. We looked at the Times Beach cleanup
of dioxin. This cleanup was led by EPA Region VII, in close coordination with the MDNR,
which now owns the properties as a result of a federally funded buy-out. According to EPA, the
cleanup was to an unrestricted use standard, yet residual dioxin remains and the MDNR regulates
the disposal of dioxin containing materials from this site. The site is a State Park with a Route-66
museum. No information is readily available at the site to indicate it ever was the scene of a
massive toxic waste cleanup. DOE is not suggesting this is inappropriate, but rather that DOE
should not be held to a different standard. Signs that suggest an area may be contaminated or
used to be contaminated are unwarranted if a scientific basis has been established that these areas
pose no risk to the public in their current use.

Response G-4: The discussion requested is also presented in the Baseline Risk Assessment
Report prepared for the GWOU. The assessment for Burgermeister Spring assumed that an infant
would drink 0.64 L from the spring 20 times in one year (for the nitrate calculation the number
of years does not change the result). Using this assumption, the nitrate hazard quotient for the
infant would be 0.002, which is 500 times less than the level of concern (that is, 500 times less
than a hazard quotient of 1).

Response G-5: Burgermeister Spring is the primary resurgence point for groundwater
originating from the chemical plant area. It is likely that some groundwater does flow beneath
this spring and continues on to Dardenne Creek, however, the uranium levels in Dardenne Creek
do not indicate impact.

Response G-6: The coordination between the IROD and the final ROD will be clarified in the
GWOU ROD.
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Response G-7: DOE will continue discussions with MDNR to try to reach agreement on trigger
levels. The Commission is correct that concentration increases should trigger more monitoring
and data evaluations. The tables in chapter 5 of the Supporting Evaluation indicate that in most
cases, DOE will compare an increase in concentration to its baseline condition and take an initial
response based on a statistically significant increase. This has initially been define as the
arithmetic mean plus three standard deviations based on the 2001 and 2002 data set. In wells that
show no current impact, DOE has suggested that a low value, slightly above the detection level,
would be the appropriate initial trigger to increase monitoring.

Response G-8: Monitoring wells that are not in the flow path have not been selected for
monitoring of groundwater quality. However, groundwater elevation will be monitored in a
larger group of wells, which may include downgradient wells not directly on the flow path. The
final list of wells will be established during the remedial design phase of the project. These wells
will be monitored to identify any changes in the groundwater flow conditions in order to respond
accordingly.

Response G-9: DOE does not plan on sampling the sediment and plants in Burgermeister Spring
as part of the long-term monitoring from the Groundwater Operable Unit. Uranium levels in
Burgermeister Spring range between 0.95 pCi/g to 68 pCi/g, as reported in the Baseline Risk
Assessment.

Response G-10: Uranium levels in Dardenne creek downstream from Lake 34 have ranged from
< 0.68 pCi/l to 3.1 pCi/l. Upstream (background) uranium levels have ranged from < 0.68 pCi/l
to 4.8 pCi/l. This data would indicate that uranium levels downstream from Lake 34 have not
indicated impact. Since impact has not been indicated, sampling of Dardenne Creek has not been
included in the monitoring program for the GWOU.

Routine sampling of surface water, sediment, and fish in Lake 34 is not included in the
monitoring program for the GWOU at this time. Fish sampling has been included as a
contingency action if uranium levels in Burgermeister Spring exceed 300 pCi/l. The final
development of the program will be made during the remedial design phase of the project.
Inclusion of sampling in Lake 34 will be considered during this process.

Response G-11: DOE considers the groundwater contamination to include the impacted springs,
since springs are an expression of groundwater. Springs can also be influenced by surface water
runoff. Every commitment made regarding contaminated groundwater applies to the springs and
DOE will attempt to clarify language such as suggested by this comment in the Record of
Decision. The two areas mentioned, Burgermeister Spring and Southeast Drainage, are included
in the areas requiring institutional controls. DOE’s response to Comment G-3 addresses our
position on signage.
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Response H-1: MDNR’s position on the remedy will be included in the Declaration Statement
of the Record of Decision.
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Response H-2: DOE maintains that the proposed monitoring system is adequate to demonstrate
monitored natural attenuation. We continue to be willing to discuss further enhancement to the
system. State acceptance of the remedy is a goal of the CERCLA process, but not a legal
requirement. MDNR will continue to have opportunities to review the details of the monitoring
system.

Response H-3: DOE maintains that the status of a post-closure agreement should not impact the
State’s position on the protectiveness of the remedy.

Response H-4: DOE agrees that a Long Term Surveillance and Maintenance (LTS&M) plan is
necessary for the site and believes that we have made tremendous progress toward that end, with
the help of both the regulatory agencies, the surrounding property owners, and the concerned
citizens.



110

H-4
cont.

H-5



111

Response H-5: The RD/RA Workplan for the Groundwater Operable Unit will comprise the
basis for a major element of the LTSM Plan, establishing the monitoring program for the MNA
remedy and the institutional controls necessary to maintain protectiveness. The LTSM Plan itself
will be a CERCLA deliverable document. Provisions for secure long term funding are beyond
the constitutional scope of the executive branch of the government. Continuing state oversight
has been presented as a small scope within the cost estimate of the LTSM Plan.
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Response H-6: Most of these general comments are reiterated in specific comments. See
responses H 1, 3, 4, & 5, and I1 to I6. See response G-3 with regards to comment about signs at
highway culverts.

DHSS has conducted private water well sampling in the surrounding area since 1982 and to our
knowledge has never identified a contamination issue attributed to the DOE site. Given our
understanding of the groundwater flow patterns and the locations DHHS monitors, DOE cannot
technically support this monitoring program and therefore cannot financially support it either.
DOE will continue our monitoring program in the impacted areas and the potentially impacted
areas.

Response H-7: 1,3,5-TNB was included as a COC on page 3 of the Proposed Plan in error. This
particular nitroaromatic compound was determined to be at levels that are already protective
based on a recalculation of the risk-based concentration for it as explained on page 44 of the
Supporting Evaluation Report. The reference dose (RfD) for 1,3,5-TNB was revised by the EPA
since the RI/FS documentation preparation. Based on the revised RfD from the EPA database,
the RBC that is equivalent to a hazard index of 1 for a resident scenario for 1,3,5-TNB is
estimated to be 1,100 µg/L as opposed to the previously estimated RBC of 1.8 µg/L.
Concentrations of 1,3,5-TNB (both historical and current) have not exceeded 1,100 µg/L. For
this reason, 1,3,5-TNB was excluded from the list of COCs.
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Response H-8: The data from MW-3024 was used to depict the distribution of uranium because
data from this well likely represents impact from the weathered zone. This conclusion has been
made based on hydrologic information for this location and inference from behavior of other
unweathered wells at the Chemical Plant.

Response H-9: Fish samples were collected from Busch Lake 34 on seven different occasions
during a ten-year period (between 1987 - 1996). Samples were analyzed for uranium each time
and also for metals on four separate events. All sample types were represented, including whole
fish, fillets, and fishcakes. Samples were no longer collected from Lake 34 after it was
determined that uranium concentrations in fish were not significantly different from background
fish samples (Radiological and Chemical Uptake in Game Species at the Weldon Spring Site).

Response H-10: Historically, contaminated groundwater originating from the Raffinate Pit #1
and #2 area did migrate toward the Southeast Drainage and discharge at the springs. However, it
is likely that the majority of the contaminants discharged through the overflow structures of these
raffinate pits, discharging to the Southeast Drainage though the process sewer lines.
Concentrations of the COCs in monitoring well MW-4026, located at the bottom of the drainage,
do not indicate groundwater impact. The impacted springwater in this drainage is the result of
desorption and dissolution of residual contamination in the fractures of the losing portions of the
drainage.

Response H-11: DOE agrees that the initial phase of the ICO treatment did not target the entire
plume. We clarified the discussion of the ICO treatment in the ROD.

Response H-12: See response to Comment H-8.

Response H-13:  Since the site is already on the National Priorities List, it is also discussed in
the State’s Registry. DOE would like to work with MDNR to revise the description of the site in
this state document in order for it to reflect the current conditions.
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H-14

H-15

H-16

H-17
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Response H-14: This summary paragraph was not intended to reiterate in detail all possible
activities. DOE will clarify fish sampling either in the Record of Decision or the RD/RA Work
Plan.

Response H-15: This was a summary statement concerning all of the contaminants of concern.
DOE agrees that ICO is viable as a hot spot treatment process for TCE only.

Response H-16: See responses to Comments H-18 through H-58.

Response H-17: 1,3,5-TNB was included as a COC on page 3 of the Proposed Plan in error.
This particular nitroaromatic compound was determined to be at levels that are already protective
based on a recalculation of the risk-based concentration for it as explained on page 44 of the
Supporting Evaluation Report. The reference dose (RfD) for 1,3,5-TNB was revised by the EPA
since the RI/FS documentation preparation. Based on the revised RfD from the EPA database,
the RBC that is equivalent to a hazard index of 1 for a resident scenario for 1,3,5-TNB is
estimated to be 1,100 µg/L as opposed to the previously estimated RBC of 1.8 µg/L.
Concentrations of 1,3,5-TNB (both historical and current) have not exceeded 1,100 µg/L. For
this reason, 1,3,5-TNB was excluded from the list of COCs.
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H-18

H-19

H-20

H-23

H-21

H-22
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Response H-18: see response H-2

Response H-19: 1,3,5-TNB was included as a COC on page 3 of the Proposed Plan in error.
This particular nitroaromatic compound was determined to be at levels that are already protective
based on a recalculation of the risk-based concentration for it as explained on page 44 of the
Supporting Evaluation Report. The reference dose (RfD) for 1,3,5-TNB was revised by the EPA
since the RI/FS documentation preparation. Based on the revised RfD from the EPA database,
the RBC that is equivalent to a hazard index of 1 for a resident scenario for 1,3,5-TNB is
estimated to be 1,100 µg/L as opposed to the previously estimated RBC of 1.8 µg/L.
Concentrations of 1,3,5-TNB (both historical and current) have not exceeded 1,100 µg/L. For
this reason, 1,3,5-TNB was excluded from the list of COCs.

Response H-20: A contaminant contour map for 1,3,5-TNB was not included because current
(and historical) concentrations do not exceed 1,100 µg/L which would be the risk-based
concentration for it. See also response H-19.

Response H-21: The text discusses that groundwater contamination is present primarily in the
weathered portion of the Burlington-Keokuk Limestone. The depth of the weathered unit ranges
from 30 ft to 65 ft below the ground surface in the area of groundwater impact. The depth to the
top of the weathered unit ranges from approximately 50 to 75 ft below the groundwater surface.
A three-dimensional depiction is not necessary to understand the extent of groundwater impact at
the site.

Response H-22: See response to comment H-8.

Response H-23: The text in the Record of Decision was revised to state that a nitrate
concentration of 1.9 mg/l was detected in 2002.
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Response H-24: See response to Comment H-9.

Response H-25: See response to Comment H-10.

Response H-26: The information presented in the Supporting Evaluation is factual. Although the
capture area of the well was quite large, the affect that the pumping of water had on the
contaminant distribution was negligible. The rates of removal were low and resulted in removing
groundwater from a discrete area of the aquifer. Due to the limited recharge of the aquifer it is
unlikely that this method would effectively remediate the groundwater in this area.

Response H-27: DOE does not agree with MDNR’s interpretation of the IROD language. The
scope of this effort is also defined in the Feasibility Study. DOE exceeded the capital cost
estimate from the FS in the implementation of the initial phase of the ICO. Whether or not
“nested wells” might mean “rows of wells,” the conclusion of the ICO treatment effort was that
its effects are localized and its sphere of influence are unpredictable in the complex
hydrogeological setting at the site.

Response H-28: DOE agrees with MDNR.

Response H-29: See response H-13
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H-29
cont.

H-30

H-31

H-32

H-34

H-33

H-37

H-36

H-35
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Response H-30:  Comment noted.

Response H-31: DOE will clarify fish sampling either in the Record of Decision or the RD/RA
Work Plan.

Response H-32: DOE has proposed to install at least one unweathered well to monitor for
possible movement of contaminants into the unweathered unit downgradient from the locations
exhibiting the highest levels of contamination. An unweathered well in the current center of the
TCE plume is not warranted. The final configuration of the monitoring program will be finalized
in the RD/RA Work Plan.

Response H-33:  DOE does not agree with the lower concentration suggested by MDNR.
Trigger levels will be finalized in the RD/RA Work Plan.

Response H-34: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-35: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-36: Comment noted. DOE will clarify this in future documents.

Response H-37: The nitrate data for the 3 mentioned wells likely represents impact from the
weathered zone. This conclusion is based on hydrologic information and present and historical
contaminant data from unweathered wells at the chemical plant. The vertical and horizontal
extent of contamination from the groundwater COCs at the Chemical plant site was fully
examined in the Remedial Investigation. Other unweathered wells, MW-3006, MW-4007,
MW-2021, and MW-2022 are located beneath areas of high nitrate contamination in the
weathered zone.



126

H-37
cont.

H-38

H-39

H-40

H-42

H-41

H-45

H-44

H-43
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Response H-38: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-39: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-40: See Response to Comment H-37.

Response H-41:  DOE is willing to add another existing well to the monitoring program to
address this comment. DOE suggests inclusion of well MWS-112. DOE does not agree with the
lower concentration suggested by MDNR. Trigger levels will be finalized in the RD/RA Work
Plan.

Response H-42: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-43: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-44: DOE does not agree that additional wells screened in the unweathered zone are
needed at these locations. See also response to H-32.

Response H-45: MDNR did not provide any rationale for this or other suggested trigger levels.
DOE does not agree with the lower concentration suggested by MDNR. Trigger levels will be
finalized in the RD/RA Work Plan.
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H-47

H-48

H-49

H-51

H-50

H-55

H-53

H-52

H-56

H-54
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Response H-46:  DOE does not agree that a trigger level should be set that would require source
investigation. The suggestion to reevaluate the groundwater model would not be appropriate
unless groundwater flow or groundwater elevations have changed. This is addressed within other
objectives of the MNA monitoring approach.

Response H-47: A well selected for this objective will not indicate a change in the size of the
plume and therefore will not impact the MNA timeframe calculations.

Response H-48: The data from MW-3024 was used to depict the distribution of uranium
because data from this well likely represents impact from the weathered zone. This conclusion
has been made based on hydrologic information for this location and inference from behavior of
other unweathered wells at the Chemical Plant.

Response H-49: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-50: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-51: DOE does not agree with the lower concentration suggested by MDNR. Trigger
levels will be finalized in the RD/RA Work Plan.

Response H-52: There is sufficient coverage across the site to fulfill Objective F using the
existing monitoring well system. This issue will be finalized in the RD/RA Work Plan.

Response H-53: The final configuration of the monitoring program will be finalized in the
RD/RA Work Plan.

Response H-54:  Comment noted. DOE will clarify this in the RD/RA Work Plan.

Response H-55:  The triggers are based on 2,4-DNT because this compound presents the lowest
concentration that must be attained of all the nitroaromatic compounds. It is believed that using it
as the basis for the triggers would be conservative.

Response H-56: Comment noted.
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Response H-57: The number of springs to be monitored and locations will be finalized in the
RD/RA Work Plan. DOE’s position is that since nitroaromatics are not found in the upper SED
springs, and since Army operations are known to have had impact to a tributary which
contributes to the SED south of these upper springs, then nitroaromatic contamination in the
lower springs is entirely attributable to the Army operations and should be the subject of
appropriate Army monitoring as part of Army CERCLA activities.

Response H-58: There is sufficient coverage across the site to fulfill Objective F using the
existing monitoring well system. The final configuration of the monitoring program will be
determined in the remedial design phase of the project.
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I-1

I-2
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Response I-1: Comment noted

Response I-2:  DOE is receptive to the suggestion of a cooperative effort for an informational
brochure.
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I-3
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Response I-3:  The DOE looks forward to continuing to work with the MDC to put institutional
controls in place. DOE has continued its efforts with a written request to meet with MDC at its
earliest convenience on this issue.
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Response I-4: DOE acknowledges MDOC’s leadership role in the care and use of the State
owned lands surrounding the DOE site, especially those areas impacts or potentially impacted by
the contaminated groundwater from the Chemical Plant area. We agree that groundwater
contaminants should be monitored and treated to the extent technology makes possible and we
believe that DOE has put forward a plan that accomplishes this stated goal.

Response I-5: Regarding the three bulletized conditions: 1) We believe that state and federal
agencies do agree that active groundwater remediation is not technically feasible at this time. See
also response to comment H-2 regarding state acceptance. If the selected remedy remains
protective, there is no requirement to evaluate new technologies. See also response to
Comment G-1. The third bullet emphasizes data collection, which is an integral component of
the selected remedy.

Response I-6: DOE does not agree with the lower concentrations suggested by MDOC
(reiterated by MDNR). These trigger levels will be finalized in the RD/RA Work Plan. Annual
fish sampling will be considered during the development of the design of the performance
monitoring and/or in the further development of the Long Term Surveillance and Maintenance
Plan.
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cont.
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J-3
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Response J-1:  DOE is not decreeing the groundwater to be “cleaned up.”  Monitored Natural
Attenuation is a systematic monitoring approach with rigorous data collection and trending to
determine if attenuation is progressing as predicted. Contaminated groundwater will be “off
limits” to the public through the implementation of institutional controls that will prevent a
residential or agricultural exposure to groundwater. The attenuation process is expected to take
approximately 100 years, not billions of years. DOE has no intention to “walk away” from the
contaminated groundwater or the rest of the site. We recognize our long term obligations and
have committed to monitoring the site for the foreseeable future. Human institution (federal,
state, and local governments) have controlled access and development in the impacted areas for
over 50 years and this ongoing control has a high expectation of success.

Response J-2:  DOE will continue to provide information to the public that will keep them
aware of the history of the cleanup of the site. The current focus of that effort is the Interpretive
Center.

Response J-3:  See response to Comment J-2.
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J-5
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Response J-4: The comment is related to another Operable Unit (the Quarry Residuals Operable
Unit in this case), which is not the subject of the Proposed Plan and this responsiveness
summary. The DOE has prepared Administrative Records (ARs) for the other Operable units that
have already been completed for the site. These ARs contain relevant information about these
Operable Units.

Response J-5: see Response J-4.

Response J-6: see Response J-4.

Response J-7: see Response J-4.
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Response J-8: see Response J-4.

The limestone bedrock beneath the Chemical Plant has been characterized as having clay filled
fractures. The current sources of uranium in the groundwater and springs are the absorbed
uranium and contaminated sediment in the shallow aquifer system (including the conduits) and
the adsorbed material in the vadose zone. Uranium entered the shallow aquifer from the raffinate
pits via infiltration through the overburden. Geochemical investigations previously conducted by
the USGS indicate that uranium readily sorbs to the overburden materials, thus limiting its
transport to the underlying shallow groundwater system. The results of these investigations
suggest that the uranium infiltrating from the raffinate pits had reduced mobility because of
adsorption to materials in the saturated overburden and supports the limited extent of uranium
contamination detected in the groundwater.
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Response J-9: These comments were submitted during the development of the LTS&MP and do
not directly pertain to the GWOU. These and other comments were considered and grouped into
discussion topics which formed the basis for three public workshops on improving the LTS&MP.

DOE does not plan to conduct or fund medical monitoring, epidemiological studies, or the infant
mortality study. In the latter study (Report on Perceived Excess of Infant and Fetal Deaths in
O’Fallon, Missouri, in 2000), the Department of Health and Senior Services noted on page 12,
“DHSS believes no one is being exposed to radioactive contamination through groundwater in
the area of the site.”
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Response K-1:  DOE appreciates the support indicated in this comment. The comment regarding
the potentially harmful effects of utilizing innovative technology is well taken. The
Burgermeister monitoring frequency suggestion will be further evaluated as the performance
monitoring plan is developed. The once-a-year public meeting has been previously discussed and
is presently planned for in the Long Term Surveillance and Maintenance Plan.
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Response L-1:  The comment is correct, and this correction will be made in the ROD.
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M-2
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M-3

M-8
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M-5
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Response M-1: The Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) requires that each agency (in this case DOE and EPA) shall afford to relevant State
and local officials the opportunity to participate in the planning and selection of the remedial
action (Section 120(f)). An interagency agreement to implement remedial actions is discussed in
Section 120(e)(2) of CERCLA and does not require that the State be given an opportunity to sign
the agreement. Notwithstanding the lack of a requirement, the DOE and the EPA have provided
the Missouri Department of Natural Resources (MDNR) several opportunities over the course
and the last 15 years to sign the Federal Facility Agreement (FFA). Negotiations are currently
underway to provide another opportunity for MDNR to become a signatory party to a tri-party
agreement that will address the post-closure requirements at the site.

Response M-2: Due to confidentiality concerns, inquiries for data from their monitoring
program should be directed to the Missouri Department of Heath and Senior Services (DHSS).
The Missouri DHSS has concluded that the private wells that they have sampled have not been
impacted by the DOE site, so inclusion of this data would not alter the depictions of the
contaminant plumes.

DOE analytical data from the monitoring wells and springs, as well as monitoring well
construction information can be accessed on the Grand Junction Web Site at
www.gjo.doe.gov/programs/ltsm.

Response M-3: A survey of the area between the chemical plant and the discharge point
(Burgermeister Spring and Dardenne Creek) was performed by the landowner (MDC). No
private wells were identified. The remainder of the wells discussed is a compilation of all
possible databases to identify groundwater usage in the area. None of the wells are along the
flow path from the Chemical Plant; however, they were discussed to illustrate the limited usage
of groundwater in the area and to show that groundwater has not been impacted in these areas. A
survey of wells outside the MDC property is not warranted.

Response M-4: The deep well used by Weldon Spring Heights was included in the groundwater
usage evaluation and the potable water supply at Weldon Spring Heights is part of the program
performed by the Missouri Department of Health and Senior Services. The Department of
Energy has no connection with this monitoring program. This well is not located along the
groundwater flow path from the chemical plant site and groundwater is produced from the deep
aquifer, which is not the impacted aquifer for this operable unit.

Response M-5: Spring water discharging from Burgermeister Spring has elevated levels of
nitrate (2002 range of 0.94 to 11 mg/l) and uranium (2002 range of 8.6 to 100 pCi/l). This water
flows to a tributary that enters at the top of Lake 34. The entire water shed for lake 34 consists of
approximately 650 acres. The amount of impacted groundwater that contributes to the total
volume of water in Busch Lake 34 is negligible.
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(Response M-5 cont.)

Some attenuation processes occur along the flowpath from the spring to Lake 34, in particular,
dilution with other surface waters. The drainage between Burgermeister Spring and Lake 34 is a
gaining stream segment meaning that the discharge from the spring remains as surface water.

Data collected from wells located near Dardenne Creek indicate that the shallow aquifer, which
includes the Burlington-Keokuk Limestone, and the middle aquifer discharge to Dardenne Creek
in this area because of upward gradients and artesian conditions. The potentiometric surface of
the deep bedrock aquifer is significantly lower that than of the shallow and middle aquifers,
indicating a limited hydrogeologic connection between the deep and upper aquifers. No
downstream or downgradient impacts are measurable past Dardenne Creek.

Response M-6: The uranium levels in both Burgermeister Spring and Lake 34, while greater
than background, do not pose a risk to the recreational users of the area or the ecological system.
Levels of uranium in both the spring and the lake have decreased over time because of the
cleanup of uranium contaminated soil at the chemical plant. Monitoring of the groundwater and
springwater over time will verify that levels continue to decrease due to attenuation of the
remaining contamination in groundwater.  In one sense, Lake 34 already provides passive natural
attenuation due to the dilution effect of this large body of water. No additional attenuation
measures are warranted.

Response M-7: See response to Comment A-5.

Response M-8: The Long Term Surveillance and Maintenance Plan is referenced in the
Proposed Plan. DOE will consider providing additional details regarding the institutional
controls, but the actual mechanisms and detailed real estate agreements will be developed after
the ROD.
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Response M-9: See Response A-4.

Response M-10: The unweathered wells located at the Chemical Plant site are adequate to
monitor possible impact below the weathered Burlington-Keokuk Limestone. Existing wells
include MW-2021, MW-2022, MW-3006, MW-3026, and MW-4007, and MWD-112. One or
two additional wells may be drilled as part of the remedy to supplement the existing well
network. These well locations will be finalized in the RD/RA Work Plan.

Response M-11: DOE does not agree that the State recommended trigger concentrations are
more protective. Exercising contingency activities unnecessarily, when they are not warranted
based on risk, is simply more restrictive, not more protective. DOE will continue to discuss
appropriate trigger concentrations with the State.

Response M-12: The current sources of uranium in the groundwater and springs are uranium
contaminated sediments in the shallow aquifer system (including the conduits) and the adsorbed
material in the vadose zone. Uranium entered the shallow aquifer from the raffinate pits via
infiltration through the overburden. Geochemical investigations previously conducted by the
USGS indicate that uranium readily sorbs to the overburden materials, thus limiting its transport
to the underlying shallow groundwater system. The results of these investigations suggest that
the uranium infiltrating from the raffinate pits had reduced mobility because of adsorption to
materials (clays) in the saturated overburden and supports the limited extent of uranium
contamination detected in the groundwater.

In contrast, the historical uranium concentrations in Burgermeister Spring indicate higher
concentrations during high flow conditions. This suggests that during storm events, surface water
runoff transported uranium contaminated soil from the Ash Pond and Frog Pond areas. The
uranium was likely transported in both the dissolved and particulate forms. In the drainages
downstream from Ash Pond and Frog Pond, surface water is lost to the subsurface, where a
portion of the dissolved uranium was probably transferred to solid phases by adsorption, while
the remainder of the uranium was transported through conduits and discharged to Burgermeister
Spring. In addition to carrying the dissolved uranium, surface runoff also transported sediment
contaminated with uranium into the subsurface, where it acts as a residual source of uranium
contamination to groundwater.

Response M-13: The chemical plant area is located on a local surface water high and straddles a
regional groundwater divide; therefore it was not feasible to conduct upgradient/downgradient
water quality comparisons to determine the extent of site-related contamination in the
groundwater system. During the remedial investigation, the DOE and Army performed a joint
sampling event. It was necessary to use exiting on-site wells to estimate background levels of
naturally occurring constituents. Several wells open to the Burlington-Keokuk Limestone were
identified as potential background locations since these areas had not shown detectable
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(Response M-13 cont.)

nitroaromatic compounds (a key contaminant at the training area) and were not impacted from
historical source areas. The background monitoring wells were selected on the basis of
(1) completion in similar hydrostratigraphic unit (e.g. weathered or unweathered), (2) location
outside of areas directly affected by contamination from the chemical plant area, and (3) location
upgradient or at a distance from explosive production areas. Because springs represent locations
of groundwater discharge to the surface, the groundwater data collected from the background
monitoring wells completed in the weathered zone of the Burlington-Keokuk Limestone were
selected to represent background spring data.

Background surface water concentrations were determined from an upstream location on
Dardenne Creek. The chemical analyses were performed on unfiltered samples; therefore, the
results represent the total concentration in the dissolved and suspended phases.

A summary of background values and ranges for groundwater in the weathered and unweathered
Burlington-Keokuk Limestone, springs, and surface water in the vicinity of the chemical plant is
provided in the table below.

Background Uranium (pCi/l)
UNIT

UCL95 MAXIMUM MINIMUM
Weathered Burlington-
Keokuk

0.93 0.94 0.41

Unweathered
Burlington-Keokuk

0.48 0.56 0.28

Springs 0.93 0.94 0.41
Surface Water 1.7 8.2 < 0.68

Response M-14: Uranium data from the monitoring wells, surface water bodies, and springs can
be accessed on the Grand Junction Web Site (www.gjo.doe.gov). Data is also presented in the
DOE’s Annual Site Environmental Reports.

Response M-15: DOE data from the production wells in the St. Charles County Well Field can
be accessed on the Grand Junction Web Site (www.gjo.doe.gov). Data is also presented in the
DOE’s Annual Site Environmental Reports. Data collected independently at the well field and at
the water treatment plant can be obtained by contacting St. Charles County government. Detailed
comments regarding groundwater at the Quarry are not pertinent to the decision on groundwater
at the Chemical Plant Area. The Quarry groundwater was the subject of the 1998 Record of
Decision for the Quarry Residuals Operable Unit.
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Response M-16: See responses to A-1 through A-6.
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cont.
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